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Abstract of JP6021106 

PURPOSEiTo improve the characteristics of a 
pseudomorphic HEMT by rationalizing the 
thickness of an InGaAs film, which is to 
become a carrier running layer. 
CONSTITUTIONiAn epitaxial wafer has the 
structure of an n-type AIGaAs/ InGaAs/GaAs- 
based pseudomorphic HEMT. When the In 
composition (b) of an InGaAs layer, which is 
bonded under the pseudomorphic state 
between GaAs layers is made to be (x), it is 
necessary that an InGaAs film thickness (d) 
(nm) for making the characteristics of the 
HEMT excellent satisfies 4<d<=0.45/x<2> 
(provided that 0.1<=x<0.35). The range of the 
film thickness is thinner than a critical film 
thickness and has a margin. Therefor, the 
number of growing times of epitaxial layers for 
checking the critical film thickness can be 
greatly decreased, and the time, raw materials 
and energy for InGaAs growing can be saved. 
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[SW] ^^UT^ff@^;^j:^ I nGaAsfigi^^^IE 

I nGaA s/GaAsSi^a.— H^7^ -^^''HEMT 
^8B<&bT^^i-5o G a A s^chcD^Tfi/o.— H^:7>f 
^7#iffiT»'&L.TVi^ I nGaAsSCD I njfia^^x t 
-r^t?:. HEMTl$1±^S:fiFlC'r'5 I nGa A sl^Pd 

(nm) 4<d^0. 4 5/x* (fcT^L* 0. 1 

^x<o. 3 5) ^nk^^t^'SL-mifl^^o ^(Dmj^^m 

n, I nGa As^£S{C®T^^W. X:?^;!.^^ 
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m^m 1 ] ^mm^G a a s m&±\zG aAs/^^y 

I nGa As4^^U7^fT®<^ I nffl^fe^x iiLfci: 

^(Dmmd (nm) 
4<d^0. 

fcjtiL'. 0. l^x<0. 3 b^m^^^Ch^^Wit 

[«*:«3] I nPSteJifC I nA 1 As;t^y:7r^^ 
^(0±\Z I n G a A s U YMffm^mf. $ 
iE>\Z^<r>±\ZT\m T n A 1 A s 4^ Y U T«|&»)&<S^te 

I nGaAs^vUT^frSOI nSa^S;^ x ^ bfei: 

^©S/Pd (nm) 
4<d^0. 45/(x-0. 5 3)* 
/cfcL. 0. 6 3^x<0, S S^m&T^^l^^^Wi 
.hT S<fc^«?¥»«a: tr 5^ ^ Y ;P ^7 j: A. 

[0 0 0 1] 

is^^r ^ib-&«i¥«ft:x fcf ^ ^ ;ui:7 0 . 

H E M T (0#tta:#®fc8e><7>^^«igtCPf 
[0 0 0 2] 

[a!*CDS$S] v-o.— :y ^HEMT (P s e u 
do morphic m^^^m}mhy>>^X^) L 

\t. Ga A s t I nOa A s t^:i'9i:'3lCt&T^^;!itS 

y^^2mm<D^mi¥m^\zMvxmm^n^m'cs>^. 

[0 0 0 3] C:CDJ:-5?a:->a.— H^:7-<^-7^HEMT« 
H2<Z)i;-5tc;5:oTViSo ¥«fiattG a A s S=E2 1 ± 

tcRiSO. 5 — 1. 0 Mm(;5T>H— ::?^GaA s A-/:7 

>H-y I nGaAs4^vUT^ffS2 3&S:l+. 
^C-e<5^±lr|gj9 0'-2nm<DT>H— :/A 1 GaAsX 
itiS2 4g::frbTMP3 O-^S 0 nnKDnMA 1 G 
aAs^^UT«iS&g2 5 ^SttTl^i^o 5^^:^^;l/<i:;^ 
^2:;*:7n«^^;tfX«, T^H-:/! nGa As^^-V-UT 
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fTe2 3jrffl^^iiTa)is«*«*S"rfc». w^^im< 

[0 0 0 4] I nGaAs^¥U7^ffii2 3ttGa A 
3 tCG a A s A*;/ :7 r e 2 2 ±'\CDJSgTH:^^< SAr 

A.^ ^: I n G a A s U Titff B 2 3 't'tceffi^^S!^ 
S;^^SSl L- T L/ * 3 1 H E M T t L Ti^S;*^ V U 7 S 
jgcoxhTiJ^^S/'^'Jl'^^acAOSf^Tli. InGaAs=^^ 

^ U Tifeff g 2 3 o:>IKet^lS»Kj?«TTfilWr^£-S 

[0 0 0 5] td^T. Se*<Z>>^3.— F^7-Y 5/i?HE 
MTfllitCOXlrf^^^^i^-V^V^yxATfi, T n G a A s CO 

^ (0. Inm-'l&Brnm) (i::^^<^^o Eg^lfgJSOA 
^W3ftffittJ«S*fl^tCcfcD^^0!>A'^^y4^J^*^)«?M n 
&^0. 1 T5 0--1 0 0 nm. 0. 15T30~50 
nm. 0. 2'e20^30nm, 0. 2 5T*D12n 
m, 0. S-rfJBl 0 nmit^nriiS (Hl#ffi) p 
-pT. S/zl— K^:7.r '^/i^HEMTCD I nG aA sKi? 

[0 0 0 6] 

AfeV^jeHT^mrrifiViHtV^KiScD I nGaAs^^^-^-U 
[0 0 0 7] (1) I nGaAsKP«IS^IKiyfCj£V> 

Vtaf^^-DX. I nGaAsS<^Xtr:$'^->i-;Uj* 

[0 0 0 8] (2) I nGa As)^;p/^WVifc«6, In 
G a A s ^SJdSITSP^ra. ilgsPJ. X4^;i/=^=;5»t3&>j5i;5, 

[0 0 0 9] (3) >^oL—]^^y^y^HBUTmM'& 
'&Xtf>*i^'\';i/'^a:;\C0mMte«ri^tC*#t-'5> I n 
G a A s iajP©jK«^»JMJclftf*bfc«?0«. Cin^TIC 

50 [0 0 10] U:^. ZLtl^(DO<mtln'F?k-^o.— \^^ 
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[0 0 11] -^mmnmn. m?^<D^^^mmv. 

[0 0 12] * 

4<d^0. 45/x2 
0. l^x<0. ZS^m^^^^o\Z\y1t^ 

i:»^^»3&«l^ i; n S A 1 G a A s -e«^$nTV>-5 C 
t7&W^LV>7&t, n^I nGaPT«bi:Vio Sgif^^tt 
G a A s «S ^»C3^>t-&-r -5 r t 

[0 0 13] "^mtAnm^yym^^^^fi^^^^vtzcr) 

[0 0 14] ±5£bfcnl!A 1 GaAs/I 

n G a A s /G a A s iSVn.— H^:7^ i^HEMT^S 
itC0Xtf:$^=^^>-v;i/^7j::A<C>ffiJC, nMlnAlAs/ 

I nGaAs/I nA 1 As/I n PS«»|ji^t>':3 I 
n P^Sxj.— -/^HEMTPigCDXtrrJ'^^^i/^-^'^ 

4<d^0- 4 5/ (x-0. 
fttiV. 0. 6 3^x<0. 8 8 

[0 0 16] 

[f^ffl] 4<d^0. 4 5/x« &}»£-rS I n G a A 
5o L/hT&^oT, I nG a As ^-\-Uyj£ffB<Z>J«:B 

n G a A s Ci^J^^m^StSMtCfiJ^-T 
[0 0 17] 

^7xA^, nSlA 1 G a A s/ I n G a A s/G a A s 

5S>':x-K*>'^^yi^HEMT«jg^c:jifflb fc^lfB«a| \Z 

iaa>xtr^^v^;p':7xA«je:£^'r;o^. 

-^(DI nGaAs(^ffiJP^a-<rag^T (0-^2 4/^111) 

fP®b;to xfc!i57^>'^;^^S:g^ii-;s#a^b 
[0 0 1 8] ^«gjg^{$GaAs£«3 1±(CJ@JP0. 5 



\d^^-y^r)V^a:./\\t. G As n^y 7m±\Zi^z^— 
Y=Ey ^ vi^'^mx 1 nGaA s^vUJ^frS^ia:- 

^(D±,\z^^\}rm^mifiWL\y^nx\^^^>^:j^-Y 

^y^ !yi7HEMT«ii^W-r^^k^«|^»*t:Xt!i$^:^ 
zy^)V^:^/\\Z^\,^X. I nGaAs^^Ur^fTe<0 
I niS^^xtLTzL^. -^(Ommd (nm) T&^^iC 

(1) 

10^JVK73i/\\Z^mmx^^o niHT, InP^v'zi.— 

:7^^ vy>57HEMTtt. I nPS«±JCl nA 1 As A**;/ 

-t<D±tCI nGaAs^^UT^ffeSr 
^tt, ^^JC-?-CO±fCn^ I nA I A s^'\'Uytt*&S 
ifim^f&nxi^^^o -he I n a l a s « I n P 
'&-r'5;0^. I nGaAsf^I nPtll&^S'&LT^cCl^c ^ 
(DftA. I nA 1 As/I nGaAs->rL— 
i^HEMTft^WAT nP^^T nGaAsHEMTt 
fe0¥^SnS'<^t>(OTafe-5, 2|s:^95l3:2:coj;375: 1 n P 
^zy3,— \i^y^y^HEUT\Z^Vf:b I nGaAs<0 

20 I nffl^^, I nP\Z*&=P^'t^&0!LO, 5 3^D± 
^<'r^Z.t\Z^r). ^K)-B(D^^l^±^m^^5\Z 
l.ft%(DXS>^. S!oT. I nGaAs^vUT^fr® 
CQI nfflfiK$xi:U)hi:#. -^-co^iSd (nm) ;5>tnFj5; 

[0 0 15] 
5 3) ^ (2) 

MmCDT>H— :/GaAs;N*-;:7TS3 2i£IS:tt. 
±\Zz^OL—}^^y^ -/i7*i88Ty>K— :/I nGaAs 

A^P^-:$^tt-^^vUr^fTg3 3CDffi[J?ti. 
0, 4, 8, 11, 13. 15, 18, 21, 24nm 

(DBmrntLfco z<r>^^^^jT^ffms 3(Di nmmt 

Vi^nfeO. 2i:Lfc« 'ecO±^cKet2nmCDT>l^— 
yA 1 G a A s Its 3 4 ^ig^t> ^ ^> fC^©±fC 
mm4 OnmODnMA 1 G a A s :^r^ U 3 5$ 

2:C0^^^UT#t*&B3 5<©A imj^ttO. 

[0 0 19] J^cfe, ^^U7*fTB3 3<h^^UT«if& 
B3 5 (hCDffitC^tty^X'^-itSS 4t^, ^^U7ft$& 

4a? B3 5;&^6<c>iS7-n>S[a&«i;^. m^^a&ss:i^±-r 

[0 0 2 0] JiaiC0cfcaJrfPSlx;/^x!fi5^^^'>^;w»:;x 

ASrSm (3 0 OK) ,h7 7KtCT3}N-;l.S!]^i^rCctO 
18nm©«iHTtt, h^Y U 7«S£n. *ttatlS- 
TO^av^a^if, «ftt<Z)aiiHEMTa:;fa:^;&>^, InGa 
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*Si:WBft"Si:, l^fti^mViHEMT® I n G a A s 
Kff4ninTH, n. . a i:%:fci|8^C«il>UTL*5?t 

CO 0 2 1] Hitt, -eo^^fi<oI njia^ (x = o. 2&s 

nGaAsit>y;Pj¥d (nm) <DaS{i^(OaDT^& 
So x = 0. l:d = 40. 46, x = 0. 15:d = 

4, 1 3. 1 8, 2 1, 2 5. x=0. 2 5:d = 4. 

5, 6. 8, 13. x = 0. 3 : d = 4, 5, 6, 8* 

JiOdx* ^0. 4 5 7?ftntfSjffr*S2:i::^«4>)6^ 
So ^:rcd(DTK«UiTnt>4nmT3^ofcc 

[0 0 2 2] sk±i^^rcA:^\z^mmm\z^n\t. s^a. 
xAi^m^w^^ttic^rs I no a A s mmcomm^m 

M't^MMys. I n G a A s m<Dm^ ^^V^tU Vtz,(D^. 

^(ommvm'km&'r^^ots.nmAi GaAs/i n 

G a A s /C a A sl^S^^— H^:7^ ^y^^HEMTffijg 

[0 0 2 3] ^fc. Ji82HIS»BS»IKJS*T+i^^%»*t 

abSOT. A 1 Ga AsS<0Xt!i§^^S/^;l/^:g^l3, 5^? 

iti^BUMd^^n, vf)^^mmtim<x^\^(Dx. inc 

S- 

[0 0 2 4] ;^*5, n^I nA 1 As/I nGaAs/ 
I nA 1 As/I nPS««ig<Z)HEMT. f^ft^b^ I 



CO 0 2 5] . . 

[00 2 6] ( 1 ) m^m 1 lc:iB«©jt:'&!a*^x fcf 

[00 2 7] ( 2 ) iS*JH 2 Xtt 3 ^ClB«©ffc^«S*« 
*Xh:^^->-\';i/':7xAlC<tnfi, n^AlGaAs/ 
I nGa As/GaA s«^^3L— H^>'>f ^yi^HEMT 
XttnS!l nAlAs/I nGaAs/lnAlAs/ 
I nPI^^TS'&HEMTT^AWXCOiiili^CDIqli, 

[B3®coffi^;^U^HJ] 

[HI] *5I^Jw«S I nffl^^a/rfC^A.}^KiC. & 
^7xA;0tf^ST#S I nGaAs (^Y U 7^ff@) K 
[021 iE3fe«a|lrcl:S->a.-H^:7^ -/^HEMT«ig 

CDX tr ^ + ^ ;l/ X AC[)3E*e97a; BrM«igH. 
[S3] :^mmm\Z^^U^\^t:Li^a.-]^^y^v^'H 

E M T «ifi © X t! ^ Y ;^ X A <D »f ffi«3aH« 

[04] InGaAsiS;? (InJfi^fiO. 2) ^&S^;^c 

Jl/^7xA(D«-7-^!Ki««>^ib^^L:fc4#1ftH. 2&rXi^- 

[0 5] :^m.mz%^\Tim.^^m^\zm.fLfdm\z. n 

MI nAlAs/I nGaAs/I nA lAs/I nP 
S'&H E M T Wit <^X If 5^ + v- ^ X A^tf^il 
I n G a A s U T^ff H) KJ?S:^U;^# 

140O 

[«F^cogi?3] 

3 1 ^Sag^ttGaAsS^ 

3 2 :/GaAs A*^>:7rS 

T> H-:/ 1 n G a A s U T^ff 
T>H-:/A 1 GaAsX^— tf^ 
nSAl GaAs^^^i-UT^J&S 
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